Purification and partial characterization of plasma membranes from bovine spermatozoa.
Bovine epididymal spermatozoa were subjected to nitrogen cavitation (600 psi for 10 min) to remove plasma membrane. Examination of the cavitated cells by electron microscopy revealed that the plasma membrane was preferentially removed from the periacrosomal and flagellar regions. Nuclear, mitochondrial and acrosomal membranes remained intact and attached to the spermatozoa, but the cytoplasmic droplets were frequently disrupted and their internal membrane-bound vesicles were released. Lower pressures (less than 200 psi) were relatively ineffective in removing the periacrosomal plasma membrane, while an intermediate pressure (400 psi) removed this membrane from about 70% of the spermatozoa. No apparent selectivity for removal of the periacrosomal and flagellar plasma membrane was observed as a function of cavitation pressure. The cavitated cells were separated from the plasma membranes by differential followed by linear sucrose density gradient centrifugation. Two distinct membrane populations were resolved on sucrose gradients and were designated Band I and Band II. Band I contained only spherical vesicles which arose from the plasma membrane. Surface labeling of intact cells confirmed the plasma membrane as the origin of Band I. The membranes of higher density comprising Band II were heterogeneous consisting of both spherical and flattened vesicles. When purified cytoplasmic droplets were cavitated and centrifuged on the sucrose gradient only Band II was obtained. These studies indicate that nitrogen cavitation of bovine epididymal spermatozoa can result in significant contamination of plasma membrane fractions by cytoplasmic droplet membranes unless appropriate differential centrifugation is used to separate the membrane fractions.